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Amendm ents to the ftahwa 

1 . (Currently amended) A system for performing clock and data 
recovery on an incoming serial data stream comprising means for oversampling the 
incoming serial data s tream including; 

a) an edge location detector for digitally locating the edge location of a bit in 
a - the incoming serial data stream; 

b) a generato r digital circuit for creating an early aad-or a late output signal 
if the detected edge is not in its expected location and for sending the signal to a phase 
rotator control state machine. 

c) the phase rotator control state machine serving to process the early or late 
outputs signal fr om the edge location detector, and 

d) a phase rotator having phase settings that are controlled by the phase 
rotator control state machine. 

2. (Original) The system according to claim 1 wherein the edge location 
detector is provided with means for detecting at least three evenly spaced samples of each 
bit 

3. (Original) The system according to claim 2 further including a sample 
processing algorithm for centering the bit edge in the middle between two samples. 
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4. (Original) The system according to claim 3 wherein the sample 
processing algorithm comprises an adaptive behavior algorithm. 

5. (Original) The system according to claim 1 wherein the phase rotator 
is a 54 step rotator comprising six phases with three inter-slice phase steps further divided 
by three. 

6. (Original) The system according to claim 1 further including a phase 
locked loop comprising a digital coarse loop and an analog fine loop, wherein the digital 
coarse loop provides a PLL frequency control signal to the analog fine loop. 

7. (Currently amended) The system according to claim 76 wherein 
the phase locked loop controls a three-stage ring oscillator running at one-half bit 
frequency. 

8. (Original) The system according to claim 1 wherein the phase rotator 
controls the phase output of a clock generator. 

9. (Currently amended) The method for improving the bit error rate 
performance during clock and data recovery on an incoming serial data stream 
comprising oversampling the incoming serial data stream including the steps of: 

a) digitally detecting the edge location of a bit in a - the inco tninp serial data. 
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b) generating an early or a late signal if the detected edge is not in its 
expected location; 

c) sending the early or late signal to a phase rotation control state machine, 

d) processing the early or late outputs from the detected edge location 
det e ctor u sing the phase rotation control state machine; and 

e) controlling the phase rotation using phase settings that are determined by 
the phase rotation control state machine. 

1 0. (Original) The method according to claim 9 wherein at least three 
evenly spaced samples are obtained for each bit 

11. (Original) The method according to claim 1 0 wherein a sample 
processing algorithm centers the bit edge in the middle between two of the samples. 

12. (Original) The method according to claim 1 1 wherein the sample 
processing algorithm is an adaptive behavior processing algorithm. 

1 3 . (Original) The method according to claim 9 wherein a feed back loop 
suppresses low frequency jitter and a feed forward loop suppresses high frequency jitter. 

1 4. (Original) The method according to claim 9 wherein the phase 
rotation is used to control the phase output of a clock generator. 
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15. (Currently amended) The method according to claim 9 wherein 
the samples are positioned so that none are -of the samples i$ on the bit edge, and the 
samples are placed on either side of the bit edge. 

16. (Original) Trie method according to claim 9 wherein the phase locked 
loop is used to control a three-stage ring oscillator running at one-half bit frequency. 

17. (Currently amended) A receiver core for performing clock and 
data recovery on a wire transmitted incoming serial data stream, comprising: 

a) a phase locked loop running at one-half of the bit frequency; 

b) a ring oscillator controlled by a voltage signal and a current signal from 
the phase locked loop;. 

c) a 54 step phase rotation device under the control of a phase rotator control 
state machine to control phase output of a clock generator; 

d) a detector for digitally detecting the edge position in a the incoming serial 
data stream; 

e) means for digitally selecting the optimum data sample; 

f) a gen e rator digital circuit for generating an early and-or a late signal if the 
detected edge is not in its expected position and for sending the signal to a - the phase 
rotation control state machine; and 

g) a phase rotator control state machine to process the early or late outputs 
from the edge correlation outputs to control the phase settings of the 54 step phase rotator 
rotation device, wherein the early and late signal generating circuitry controls the output 

RALS200100UUS2(IRA-1 0-5611) 7 



PAGE 811 r RCVD AT 4/1412005 2:26:02 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-1/0 * DN1S:8729306 * CSID:440 391 5101 * DURATION (mm-ss):10-10 

BEST AVAILABLE COP\ 



04/14/2(705 14:33 FAI 440 301 5101 DRIGGS ET AL ©000/011 



phase position of a the phase locked loop, said phase locked loop includes a feed back 
loop to suppress low frequency jitter and a feed forward loop to suppress high frequency 
jitter. 

1 8 . (New) The receiver core according to claim 1 7 wherein the phase 
locked loop controls a three stage oscillator having both a fine control loop and a coarse 
control loop. 

19. (New) The receiver core according to claim 1 8 wherein the fine 
control loop is an analog loop and includes a 2X frequency divider, a phase- frequency 
detector, a charge pump and a loop filter. 

20. (New) The receiver core according to claim 1 8 wherein the coarse 
control loop includes a reference generator, a voltage comparator, a PLL control logic, a 
digital to analog converter (DAC) and a low-pass filter. 
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